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NATIONAL DEVELOPMENTS 


SCIENTIFIC RESEARCH SYSTEM REFORMED IN SICHUAN 
Bei‘ting GUANOMING BIBAD in Chinese 23 Sep 8 9 1 


‘Article: “Sichwan Province Decides To Reform Further the Present System of 
Scientific Research”! 


‘Text Seporter Li Jiafie [2621 13¥%47 2638) reports thet sciemtific resesrch 
units of industrial departments aad scientific research wits comernsed minlys 
with applied research sre gradually putting into effect « chemgpecover to 
enterprise-oriented system of nemegement. Specialized research inetitwtes 
where techniques are applied and enterprises are forming combined compenies, 
enabling the institute to become the compaenr’s tectmice!] development depertment . 
This represents « decision made gost recently br the Sichuan Provincial CCP? 
Committee to change the presently operating system of scientific research--se 
system that is sot sévantageous for bringing iatc full play the exthusisen of 
scientific research wits. 


The reform carrie¢ out br the Sichuss Provincial CC? Committee om the system 
of manavement °° scientific researc was proposed om the basis of experieme 
geimed from giving the province's scientific resesrcn wmits as a viole tore 
autonomy. Sesec om the Central Committee priaciple thet sciemtific research 
is @ necessary precurscr to building the ecomom;, sad ia accordence with the 
specific suggestions of the provincial eclemce committee, the Sichuan Provin- 
cial OC? Committee gecided to select scientific resesrch wits thet herve com- 
paratively good conditions ead. et the seme time as carrring owt pilot projects 
im changing over to am enterprise-oriested menegement. adopted the following 
Measures. s¢vencet and promoted the scientific research writs” attempt to 
broaden its sutcmcmr, and sttained the objective of resliziag s reform of the 
system of scientific research as quickly as possible: 


First. research institutes (imcluding research wits of the mations] defense 
inéustiry amd institutes of higher lesrsiog) themselves heave the right to select 
specialized fac:iories suited to the wrk iatented and. followiag comesltetions. 
to put into effect combine¢ menmegement under the coméitions thet here beew 

laid down. The factory is responsible for the tasks of carrrimg owt the inster- 
meciary testing amd formslly going into protucticon. bese’ om the resesrch results 
obtaines by research institutes: the institetes sre respoasible for providizg 
the factory with results of the resesrch end with euggestions for new products. 
ané for directing the factory is proceeding with the remeking of its techmology- 








Socom. epecialize? sciemrific reneerch imetituces cam, according to the 
reforms of our etomomic svetem. exter tatc # combimet company oogamined oy 
am enterprise im their own field, becoming the company’s tactmicel service 
Jepe rt ment . 


Third. im matters of actemcific research, technical serviciag. ectennific ont 
tectmological imcelligenrce, ant the production of mew, o¢ atarce items | the 
reform will Sreee cown the barriers hetweem the people as « whole wad the 
‘ollectiwes, the Central Committee wera the wericus ereas, hetween mil icerw 
ont civiliam emits. hetweem imetitetes of higher lesruiayg and wctemifi«c re- 
search units, amoeg ectiemific researc? onite, ent between aciemtilic reneerclh 
wits and production amits of athowle. Tikis will allew the ueturel atwanteges 
of each awit to be browgic iano fell pley, mekiog wee of che beet thet earl) thew 
to offer amd developing cooréimetion among then. 


Fourth, the hewke will greet loans to che eciemtific reseerch unice. The speci- 
fic methot is for the hevke to giwe support te providiaw funte to a jen ifi«c 
research projects of # dewelopmencel meture thet ere defimitely shle te go inane 
prodmction within « short periaf of time. thet will derive an exomomic imoome 
from the prodmctio>n unit. amd thet cam gustemtee repervmenc of cae low om time. 


Fifth, after experience is geiued from the pilot profects, eciencifie ant teci- 
sical persommel can te allowed to aperete withia « apecified spineve. This repre- 
sents @ thorouwst chamme from the menepement of eciemtific ant tecidical pereonmel 
im the pest. im which thetic duties were were specific. ant serticularly is 
chamme a6 regerts eciemtific and tectmical perecmmel belay the comme property 
of all. Theses. i* am imtividuel unit does aot heve cee? of somecne"’s enpett ise, 
the anit will be prevented from aoc mekiag his services evsilabdle to others. 
During the pilot shhese. aciemific ant tectmiceal personel from the atten if ic 
research units. engimeeriag ant ectmice!] perecome!] from the protection unice, 
ant teaching personnel] from the sc tools will he ellewed to work et eect other's 
facilities or be emplowed br each other as atwisers. Om migte aleo, withow:t 
chemgiqw one's at¢dress registration, receiwe em eppoiammem to tate om a ien- 
tific resesrch. tectmical work. ©: teachiag work im an outlwiaw eres. 
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Electronica 
AUTHOR: ZHENG Fengyi [0774 7364 5065) 
ORG: None 
TITLE: “The HAL166 Integrated Line Scanner Circuit" 
SOURCE: Beijing WUXIANDIAN [RADIO] in Chinese No 11, 25 Nov 80 pp 1-3 


ABSTRACT; The HAL166 integrated line acanner circuit consists of an oscillator, 

a device for converting the sawtooth wave oscillator output into square wave pulses, 
an automatic frequency control unit and an internal voltage regulator. When the 
input voltage falls from 12 to 9 volts, the internal voltage varies by less than 
0.1 volts. This makes possible isolation of the power supplies for the oscillator 
and the AFC frequency monitor and of both of these from the power amplifier's power 
supply, preventing interference and simplifying the filter circuit, The sawtooth 
wave produced by the oscillator is converted by a Schmitt trigger circuit to the 
equare wave pulses required at the output. A circuit diagram of the unit is pro- 
vided and the functions of the individual componente described in detsil. 


AUTHORS: DU Chaoming [2659 2600 2494], CHEN Jianpeng [7115 0256 7720) 
ORG: None 

TITLE: "Production of a UHF Converter" 

SOURCE: Beijing WUXIANDIAN [RADIO] in Chinese No 11, 25 Nov 80 pp 6-9 


ABSTRACT: Owing to crowding on the VHF channels, China has decided to make use of 
UHF channels 13 through 56 (470-868 MHz). In order to make it possible to receive 
some UHF channels on VHF sets, a converter has been designed. The converter first 
converts the UHF signal to a VHF signal, which it then feeds to the television set's 
ordinary VHF signal processing unit. The UHF converter consists of a signal divider, 
a high frequency amplifier, a wave mixer, an oscillator and a bypass switch for use 
when receiving VHF. A circuit diagram is provided and the nature of the individual 
components, particularly the inductances and capacitances, is described. Detailed 
instructions for adjusting the unit are given. 








AUTHOR: LIN Yong'en (2651 3057 1869) 

ORG: None 

TITLE: “Improvements in the Integrated=-Circuit DYC-II Audio Amplifier" 
SOURCE: Beijing WUXIANDIAN [RADIO] in Chinese No 11, 25 Nov 80 pp 10-13 


ABSTRACT: The DYC-II audio amplifier uses two integrated circuit modules, the 
56922, which functions ae a tone control, and the 5637, which is used as a power 
amplifier, Although the tone quality is good, the number of components small and 
assembly and adjustment easy, certain problems have arisen, for which correction 
techniques are offered, There are several types of self-excitation. A "“tooting" 
type is corrected by adding an RC circuit across the speaker terminals; a "peeping" 
type ise corrected by adding a capacitor between one of the terminals of the 5G37 
and ground, Motorboating is corrected by addition of either a capacitor or triode 
to the circuit. Another capacitor is added to reduce static. The circuit some- 
times becomes blocked because of incompatible voltage characteristics of the two 
integrated circuit modules; a reconnection to assure sufficient voltage for the 
56922 unit ie suggested. Three approaches to decreasing induction between the 
potentiometer case and leads are suggested. A resistor value change is suggested 
in order to increase the dynamic range of the output stage. In addition a rewiring 
to prevent the output signal form feeding back through the power supply resistance 
into the input is detailed. A diagram of the printed circuit with all of the 
wiring changes made is included. 


AUTHOR: XU Zhibang [1776 3112 6721) 

ORG: Shanghai No 16 Semiconductor Components Plant 

TITLE: “The BTL Integrated Circuit Power Amplifier" 

SOURCE: Beijing WUXIANDIAN [RADIO] in Chinese No 11, 25 Nov 80 pp 20-21 


ABSTRACT: A BTL (balanced transformerless) power amplifier is a bridge-type push- 
pull amplifier which has the advantage of rather high output power at a low voltage, 
2-3 times that for an OTL amplifier under the same conditions, with better frequency 
response and fidelity than an OCL at the same amplification, with fewer additional 
components required. Two transistors rather than 1 are used for both the push and 
pull sides, making it possible to obtain twice the potential and 4 times the power 
across the load. Such an amplifier can be constructed from printed circuit modules 
such as the SL-37, whose circuitry is shown. A sample circuit using two SL-37's 

is diagrammed and constraints on the values of the various components discussed. 

In the circuit given, with a load resistance of 8 ohms, as V... varies between 9 

and 18 volts, Pmax varies between 1.5 and 7 watts. The main characteristics of 
other SL series components are given on the inside back cover. 














AUTHORS: QI Junchao (2058 0193 63869], TONG Zhiguang (0157 1807 1639], LIU 
Chongli [0491 1504 4409) 


ORG: Dongfeng Radio Plant, Beijing 
TITLE: “The Huangiu No 4] Pocket Radiotelephone" 
SOURCE: Beijing WUXIANDIAN [RADIO] in Chinese No 11, 25 Nov 80 pp 24-25 


ABSTRACT: The Huangiu 41 ie a single-frequency simplex amplitude modulated wire- 
less radiotelephone which operates at a frequency of 27 MHz with a radiative power 
of 100-300 milliwatts and has a range of 1-2 kilometers. Ite low frequency amp)i- 
fier is used for both the input and output circuits, and the speaker doubles as 

a microphone. The device ae a 1.5 meter antenna and uses 8 GNYO.45 alkaline bat~- 
teries (0.45 ampere-hour nickel-cadmium batteries). A circuit diagram and PC board 
layout are given. Assembly and adjustment procedures are given. 





AUTHOR: None 
ORG: None 
TITLE: “Main Characteristics of the BT31, BT32 and BT33 Unijunction Transistors” 


SOURCE: Beijing WUXIANDIAN [RADIO] in Chinese No 11, 25 Nov 80 p 32, inside front 
cover 


ABSTRACT: The BT31, BT32 and BT33 unijunction transistors differ in their pack- 
aging, which governs the power dissipation capability. The BT31, in a ceramic 
package, is rated at 100 aW, the BT32, in a Bl metal case, is rated at 250 aw, 
and the BT33, in a B-3 metal case, is rated at 400 aW. The B in the designation 
stands for “semiconductor,” the T for “special”; 31, 32 and 33 are serial num 
bers, and they may be followed by a letter indicating the specific standard. 
The transistors are manufactured in semiconductor components plants in 10 cities 
in China. A table showing the appearance and characteristics of the BT series 
transistors is given. 
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Engineering 


AUTHOR: DING Dajun [0002 1129 6874) 
JIN Zhi [6855 5365 3932) 
HUANG Defu [7806 1795 1381) 
PANG Tonghe [1690 0681 0735) 


ORG: None 
TITLE: “An Experimental Study of Ceramsite Concrete Beams” 


SOURCE: Nanjing NANJING GONGXUEYUAN XUEBAO [JOURNAL OF NANJING INSTITUTE OF 
TECHNOLOGY], Civil Engineering Edition in Chinese No 3, 1980 pp [1)-14 


TEXT OF ENGLISH ASSTRACT: This study presents the seasured results during the 
whole process of deformation and also the values of cracks and ultimate strengths 
of 40 reinforced ceramsite concrete beams of a rectangular section under short -ters 
loading. The curves showing the whole process of strain, curvature and deflect ion 
in four beams are given as examples. in a table, the seasured values of deflection 
and crack width of the 40 beams under one stage of loading ae given. The authors 
suggest formulas for calculating stiffness and cracks similar to those recommended 
in the current Code. The results calculated by the proposed formulas agree 
satisfactorily with the measured values. The test results of moments at first 
cracking and the ultimate strength are also given. Finally, curves showing the 
increase of deflection and crack width with time of six beams under long-term 
loading sustained for three months are presented, and predictions of their final 
values are also made. 





AUTHOR: LAN Zongjian [5663 1350 1696) 
JIANG Yongsheng [5592 3057 3932] 


ORG: None 


TITLE: “Experimental Investigation and Design Calculation of Strength of 
Reinforced Concrete Members under Biaxially Eccentric Loads” 


SOURCE: Nanjing NANJING GONGXUEYUAN XUEBAO [JOURNAL OF NANJING INSTITUTE OF 
TECHNOLOGY], Civil Engineering Edition in Chinese No 3, 1980 pp 15-25 


TEXT OF ENGLISH ABSTRACT: In this paper an experimental study on the ultimate 
strength of reinforced concrete columns under biaxially eccentric loads is >riefly 
presented. A new formula for computing the ultimate strength of the above-ment ioned 
columns is proposed based upon experimental data which were obtained by the authors 
and other investigators. The new formula can be used conveniently not only to 
check the strength of a given member section, but also to select the sectional 
areas of steel. 








AUTHOR: LU Zhitao [0712 1807 3447) 
ZHOU Minghua [0719 2494 5476) 
CHEN Youwen [7115 0645 2429] 


ORG: hone 


TITLE: “An Experimental Study of Shear Strength of Reinforced Concrete Memers 
with Ring-Section in Bending” 


SOURCE: Nanjing NANJING GONGKUEYUAN KUEBAO [JOURNAL OF NAKJING INSTITUTE OF 
TECHNOLOGY), Civil Engineering Edition in Chinese Bo 3, 1980 pp 26-31 


TEXT OF ENGLISH ABSTRACT: This paper presents the results of shear tests om 

14 reinforced concrete flexural members with ring-sections. The parameters in 
the series include: amount of longitudinal reinforcement, amount of transverse 
reinforcement, shear span-to-depth ratio, thickness of tube wall and stremth of 
concrete. Based on the test results, and compatible with the code system, two 
approaches for calculating the shear strength of reinforced concrete flexural 
members with ring-sections are proposed. 


AUTHOR: JIANG Yoresheng [5592 3057 3932] 
LAN Zong jian [5663 1350 1696) 
FENG Jiyin [74656 4766 1377] 


ORG: None 


TITLE: “An Experimental Study of Aseismic Behavior at Beam Ends of Feint orced 
Concrete Frame Joints” 


SOURCE: Nanjing SANJING GONGKUEYUAN ZKUEBAO [JOURNAL OF NAKJING INSTITUTE OF 
TECHNOLOGY], Civil Emeineering Edition in Chinese No 3, 1980 pp 32-39 


TEXT OF ENGLISH ABSTRACT: An experimental study of the aseismic behavior at bean 
ends of reinforced concrete frame joints including gomolithic commections, key- 
jointed connections and corbel- jointed commections is carried ot. The design of 
the joint should obey the principle of “strom columm and weak beam” so that all 
plastic hinges are developed at the beam ends. For the full development of bean 
ductility, different Kinds of anchorage of bean reinforcements in the joim core 
ané groove welded commections on longitudinal sain beam bars for precast joints 
are invest igated. 














AUTHOR: QIAN Kumrun [69279 2492 3367) 
Ome: Sone 
TITLE: “Applications of Critical Path Methed in Tall Building Comet ruct ico” 


SOURCE: Sanjime MARJING GONGKUEYUAN KUEBAO [JOURNAL OF MARJIMC INSTITUTE W 
TECHNOLGGY), Ciwil Engineering Edition in Chinese Bo 3, 1980 pp 40-K 


TEXT OF ENGLISH ABSTRACT: In this paper, s Giscussion o the applications of 

the Critical Path Method in tall SBwiléing comet ruction is presemed. The aa jor 
parts of this paper are concerned with optimization of the comsiruction period and 
econamization of san sower ané naterial resources, comsecy! ive ciuin procedure of 
network, nodifications of network, network applicable to the tall buildings where 
construction anmé Susiness are going om at the same tine, cetwork resolved by neame 
of comput. *s ané the practice of the CPM, etc. Fimslly some suggestions op the 
applications of the CPM in comstruction, taking imto comsigeration the pract icel 
coméitions in this cowmtry, sre proposed. 


AcTHOR: OEM Kwepum [6772 1331 6876) 
ORG: ‘some 
TITLEs “Amalyeis of Leet St resees in Bigid Pawemert by fFicite Element Met hot” 


SOURCE: Sanjime SARJIM, GONCEUEYUAS EUgBeO [JOURNAL GF MAKJIM IMSTITITE @ 
TECHNOLAGY ), Civil Engineering Edition in Chinese So 3, 1960 gp 51- 


TEX’ OF EWOLIS# ABSTRACT: After briefly imroe@ucing the gemetel comcep of conge- 
tation of iced stresses in rigi¢ pewemem by wine the finite element nethod is 
¢isplecemenst godel, ‘his peper presexmts 2 methot of treatment of fouréetion reec- 
tien which is @Gifferem from thet uset by S. E. Game ant Y. &. Chwemg. 


Tee aulheor polvis out (‘tset the rat e reaction aseumet by 5. i. Sane enc 

Y. &. Chwemme is not comsistent with the priaciple of static equivalency is lost 
‘ransposing, anmé the Givisian of biocks of foundation reaction is inadequate. 

in stress computation, ‘he author uses a wmiformly distributed reaction ins est of 
4 comoem re'e¢ reaction. The result of computation shows that the wifornly dis- 
‘ritwted reaction it more reasomebie thar is the comme rated resctia. 


In s@¢ition, the results with circular-shepet ané squsre-shapet wiforn lesés of 
‘he same sree have Deen comperec. It is show thet they are identical. 
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AUTHOR: WANS Jiowan [3769 6855 Yim) 


ORG s home 


TITLEs “A Dewice for Meeourisag (he Readies of Curwature of hoot Pewee” 


SOURCE: Sempiee MASDM CONGKUTYOAS Kumeo [JOURNAL @ MAAUIM LOT lWwE w@ 
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Shipbuilding 
AUTHOR; JI Hong (4764 5725) 


ORG: None 
TITLE: “Electricity, A Ship's Life Fire" 


SOURCE: Beijing JLIANCHUAN ZHISHI [KNOWLEDGE OF SHIPS) in Chinese No 8, 20 Nov 80 
pp 10-11 


ABSTRACT: Electricity is essential on board ship, but a ship's power plant and 
electrical system differ from land=based power systems in several respects: with 
much less length of wiring, they do not need transformer systems, variations in 
relative load are greater, and there are problems from vibration, high temperature, 
salinity and humidity. Generators are commonly of the AC type, and in the 1970's 
nad power-to-tonnage ratios of lkW/ton or higher. They generally are closed air 
circuit water-cooled brushless diode-type synchronous generators, Chinese generators 
operate at 50 Hz, while some ships have generators which operate as high as 400 Hz. 
Backup generators are generally provided. The systems also include main and sup- 
plementary distribution boards to distribute power to the various loads. There are 
three types: che trunk type, feeder line type and mixed type. There are two types 
of load: rotating and static. The latter type includes heaters, rectifiers, lLight- 
ing equipment and the like. Power cables must have special insulation to withstand 
oil, humidity, heat and flame. Many control functions are now being automated, 

such as network protection in case of breakdowns, automatic monitoring and the like. 
The introduction of transistors and microprocessors has greatly improved this tech- 
nology. In the future, superconductivity may be applied in ship electric systems. 


AUTHORS: FU Tongxian [0126 0681 0341), ZHANG Guoliang [1728 0948 5328) 
CRG: None 
TITLE: “Submarines and Noise" 


SOURCE: Beijing JIANCHUAN ZHISHI [KNOWLEDGE OF SHIPS] in Chinese No 8, 20 Nov 80 
pp 30-32 


ABSTRACT: Noise is the main enemy of concealment for submarines. Subs cannot be 
detected by radar, but can be located by sonar. Excessive noise produced by sub- 
marines can even mask the noise made by other ships. Decreasing noise to one-tenth 
of a decibel decreases the detection range by half. U.S. submarines even sacrifice 
speed in favor of aquieter shape and extra money is spent on structural rigidity. 
Noise is produced primarily by vibration from machinery inside the submarine, by 
skin friction and by the propeller. Precision machine design and vibration damping 
systems can decrease engine noise. Skin friction can be decreased by maximizing the 
smoothness of the hull or by emission of polymers along the hull. Special-design 
propellers, especially large-diameter low-speed multi-blade types, have lower 
noise. The main sources of propeller noise are cavitation, tip noise and "singing." 
Propeller noise can be decreased by using two propellers rotating in opposite 
directions. 
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Solar Energy 
AUTHOR: ZHANG Ruifeng [1728 3843 1946) 
ORG: None 
TITLE: "Paper-Thin Solar Cells" 
SOURCE: Beijing TAIYANG NENG [SOLAR ENERGY] in Chinese No 2, 1980 p 20 


ABSTRACT: The thin-film cadmium sulfide solar cell, the world's thinnest solar cell, 
has the advantages of large area, light weight, high relative power, good flexibility, 
simplicity of manufacture, low price and long life. The current maximum conversion 
efficiency of such cells is 9.5 percent, the maximum current obtainable per square 
centimeter of surface is 25 milliamperes, and the maximum open-circuit voltage per 
cell is 450-500 millivolts. The cells have promise as power supplies for space- 
craft and as power sources for satellite electric power stations. With lifetimes 
that may reach 20 years, the devices are useful for many ground-based applications 
such as aviation safety, weather observation, navigation signal recognition, communi- 
cations installations, farming, highway traffic control, household applications and 
the like. By 1982 the price of cadmium sulfide cells may be competitive with that 
for fossil-fired electric power generation. 


AUTHOR: JING Zhili [2529 1807 4409] 

ORG: None 

TITLE: “Lhasa, the Solar City” 

SOURCE: Beijing TAIYANG NENG [SOLAR ENERGY] in Chinese No 2, 1980 pp 23-24 


ABSTRACT: Lhasa, which is at a high altitude, has thin air (low water vapor and 
dust content) and is at a low altitude, with long hours of abundant sunlight, has 
some of the best solar energy utilization conditions in the country, and solar 
equipment there has greater efficiency than elsewhere. Double-glazed solar ovens 
can achieve a temperature of 160° in Lhasa in summer, while in North China their 
triple-glazed counterparts can achieve only 150°. Because of the thin atmosphere, 
heat loss from solar collectors is less than in other parts of the country. The 
devices can be used year round; rain during Lhasa's rainy season generally comes 
at night. Because fuel (cow manure and sod) is extremely scarce in Tibet, solar 
power is especially important in the area. The Solar Energy Research Laboratory 
of the Tibet Scientific and Technical Committee has developed a portable water 
heater for use in unpopulated areas. 
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AUTHOR: ZHUO Ru [3820 1172) 

ORG: None 

TITLE: “Utilization of Solar Energy in Daxing” 

SOURCE: Beijing TAITYANG NENG [SOLAR ENERGY) in Chinese No 2, 1980 pp 24-25 


ABSTRACT: In Daxing County, near the capital, available bath houses were woefully 
insufficient to meet public needs. Starting in 1976 the county scientific and 
technical committee began a project to set up solar water heaters throughout the 
country. The total collector area is now 5,000 square meters, about one-sixteenth 
the total collector area for the entire country. These provide baths for about 
15,000 people a day, with an estimated saving of sore than 3,000 tons of coal per 
year. A local brigade made its own bricks and built a solar bath house with a 
collector area of 100 square meters. The county's nitrogen fertilizer plant built 
a solar bath house with a collector area of 100 square meters, using the collector 
as the roof of a dormitory. A combined drying, water heating and greenhouse unit 
has also been developed. Methane production and individual household solar heated 
baths are also being pursued. The county is cooperating with West Germany in 
building a model new energy sources village in the county. 


AUTHOR: None 

ORG: Joint Experimental Group on Solar Seed Raising, Shanxi Province 
TITLE: “Pulsed Focused Illumination Devices” 

SOURCE: Beijing TAIYANG NENG [SOLAR ENERGY] in Chinese No 2, 1980 pp 26-27 


ABSTRACT: In order to pursue experiments in pulse irrad ation of seeds, seedlings, 
pollen and organisms growing in water, various solar focusing and irradiation de- 
vices have been developed. They include: 1. A standing model with a 1.7 x 1.5 
meter parabolic mirror which focuses sunlight on a rotating screen cage; 2. ° 
long focal length mirror system in which the focused light is reflected by a sving- 
ing planar mirror mounted on a separate flexible stand so that it strikes seedlings 
on the ground intermittently; 3. A hand-carried irradiating mirror with a focal 
length of 30 cm which can be used for 60 pulse per minute irradiation; 4. A 
stationary hign light gathering power irradiator which focuses sunlight on a cage 
turned by a pulley system; 5. An irradiation system which uses artificial light, 
to be employed when sunlight is not available. 
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